Introduction
The semantic changes occurred in Euroland within the last fifteen years, with most prominent the abolishment of tariff restrictions and the adoption of a common currency have created an attractive environment for the development of substantial export activity. However, these radical changes have not been proved very beneficial for peripheral European countries like Greece whose trade imbalances prevail for long periods indicating serious problems in the country's competitiveness.
The European peripheral countries (including Greece) encounter severe debt crisis that is originated to the accumulation of substantial trade deficits whose funding was not any more feasible with external borrowing especially after the financial crisis of 2008. A key strategy for countries with continuous budget deficits is to improve trade balances via export orientation policies. The crucial question raised for policy makers is what are export drivers and their impact over short-run and long run. A core part of this question can be focused on the responsiveness of exports to relative price changes. Nevertheless, recent empirical trade studies (see Madsen (2008) , Leon-Ledesma (2005) , Athanasoglou and Bardaka (2010) , Bournakis (2012) ) have shown that exports in OECD countries are also sensitive to nonprice factors. The latter reflects the ability of domestic producers to differentiate their product shifting the competitive edge from cost to product quality. This consideration is not entirely new as its theoretical foundation can be already found in the propositions of the socalled "new trade theory" (Posner (1961) , Krugman (1989 Krugman ( , 1991 , Grossman and Helpman (1991) ) whose focus is on the degree of technological sophistication as a source of comparative advantage rather than product price.
The increasing involvement of China and other South East Asian countries in global export markets requires from European countries to identify an alternative export paradigm for restoring international competitiveness. While price competitiveness always remains an important aspect of export success, European economies must focus on how to improve the technological content of their products. This is already recognised in Lisbon agenda (2006) specifying that Europe's future is in the development of a knowledge-driven economy where trade comparative advantage is enhanced with investment in research and human capital. For a small economy like Greece whose trading partners are countries of similar level of development and thus trade takes place under conditions of monopolistic competition, the key strategy is to design policies that promote innovation and product differentiation. The present paper endeavours to investigate the determinants of Greek exports including factors of both price and non-price competitiveness. Additionally, the paper sheds light to factors associated with the structure of the domestic economy. In a small economy where productive capacity is limited, exports are subject to domestic market pressure (DMP). The DMP hypothesis suggests that when total demand (domestic plus exports) exceeds maximum output then domestic industries are biased towards domestic sales considering exporting as a residual activity (Eaton et al. (1966) and Winters (1974) ). In practice, serving solely the domestic market is likely to be more attractive due to a number of imperfections involved in exporting (Riedel et al. 1984) .
1 Another domestic condition that might impact on exports is the degree of monopolistic power in the internal market. Monopolistic power is correlated with economies of scale and high profitability, factors that are likely to play crucial role on exports.
Whereas there are a number of studies that examine empirically the effect of price and nonprice competitiveness on exports for developed economies, hardly any work of that kind has been done for Greece. The existing literature on Greece's export performance suffers from two main drawbacks that we seek to diminish with the present study. First, econometric analysis is conducted on a series of aggregate data (Balassa et al. (1989) ) failing to capture any industry heterogeneity in export behaviour and second, the empirical export function fails to account appropriately for non-price competitiveness (Arghyroy and Bazina (2003)). Some recent studies that use panel data techniques (Athanasoglou and Bardaka (2010) and ) apply a very crude measure of technological sophistication that imperfectly captures the effect of product differentiation on trade 2 . The current study overcomes these shortcomings using evidence from 18 manufacturing industries over the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] . The remaining of the paper is organised as follows: Section 2 specifies the analytical export function, section 3 discusses data measurement issues, section 4 presents the econometric model and the results and section 5 concludes.
1 The existence of high transportation and sunk costs that derive from the establishment of sales network in international markets can be potentially serious impediments of exports. 2 They use a measure of fixed capital stock assuming that new technological developments are embodied in purchases of new fixed assets. Although this might be true according to the propositions of the endogenous growth theory, this measure fails to record the investment done in intangible assets that are the most important components of technological capital.
Model Specification
We build our theoretical specification upon an export demand model. The traditional components of such an export model are relative prices and foreign income:
where X measures the level of exports in industry i at year t, p denotes relative prices in industry i at year t and Y denotes foreign income of Greece's main export partners c at year t. 3 The price index p highlights the effect of price and cost structure on exports compared to Greece's trading partners. As already mentioned cost competitiveness is not the only factor of exports as the degree of technological sophistication might also impact on export behaviour. Kaldor's (1978) A serious drawback of the export demand function (1.1) is that it implicitly assumes an infinite elasticity of export supply (Magee 1975) , which is a very strong assumption for small economies like Greece. The elasticity of export supply in the short run is likely to be driven by various factors and definitely there are export supply restrictions in the long run. There is a need to investigate further the DMP hypothesis augmenting the export demand function with measures that capture supply side conditions especially those related to the capacity of the domestic economy. Apart from the DMP hypothesis, the domestic market structure might impact substantially on domestic producers' propensity to export. For example, firms in perfectly competitive markets seek exporting as a means for market expansion and thus there should be a positive relationship between exports and high domestic competition (Riedel et al. (1984) ). On the other hand, implications of monopolistic power, such as economies of scale (Nickell (1996) ) and high profitability, can be proved very beneficial for exporting. The relation of exports with domestic market structure is not a priori given and the nature of this relationship is subject to empirical examination. We measure domestic market structure with a mark-up index that indicates whether or not industries diverge from the price-marginal cost rule.
After these amendments, the traditional export demand function shown in (1.1) is written as: γ refers to the elasticity of an interacted term between prices and technological capital. Finally, specifications (1.3) and (1.4) are augmented with industry dummies to control for any unobserved -time invariant-industry heterogeneity. We have also included a set of year dummies to capture macroeconomic shocks that are common to all industries. The compositional shift illustrated in Figure 3 where j indicates the top fifteen destinations of Greek exports. Greek exports to these countries account for more than 60%. 6 The value of GDP per Capita of these major partners at time t is adjusted by the share of Greek exports, x , of industry i to country j at year t. Data on export flows to specific destinations are taken from OECD (STAN).
Technological Capital (TC):
This variable captures the effect of innovative activity on exports and it is essentially a measure of R&D capital stock computed via a perpetual inventory method as follows: 
where g is the average growth rate of R&D investment over the period under study.
Price Mark-Up ( m ): We measure the degree of market concentration with a price mark-up.
The latter is a factor that shows whether there are large divergences from the perfect competitive outcome. We first consider Lerner index:
where MC is marginal cost. The Lerner index ranges between zero and one, with values close to zero representing perfect competition and values close to one representing monopoly.
Transposing the Lerner index, we obtain the following expression:
Where µ is marginal cost and defined as: 1 1 L − . An empirical difficulty is that marginal cost is unobserved, thus Lerner index can only be measured approximately. We follow Scherer and Ross (1990) and Tsaliki and Tsoulfidis (1998) 
Econometric Estimation and Results
The general formulation of the econometric model is ,
+ , where i and t index industry and time, respectively and vector Z includes the export determinants discussed previously (i.e. real effective exchange rate, foreign income, technological stock, mark-up and domestic market pressure). Since the analysis is based on time-series-cross-section (TSCS) data we can control for unobserved heterogeneity. Therefore, the initial econometric model is formulated as:
where γ is a fixed industry intercept, η is a fixed year effect and ω is a well-behaved error term with zero mean and constant variance.
If there is correlation between the individual industry effects (γ) and the explanatory variables 
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Cor ω ω = for industry i k ≠ ). Spatial correlation across industry units might be caused by an economy-wise shock that affects all industries in the same direction. We need to ensure that our estimation technique produces results that are robust for spatial error correlation.
In the case of simultaneity bias, OLS is inappropriate and within an export function context, prices and export quantities are subject to strong feedback effects. Similarly, one might think that causality effects also exist between exports, R&D and mark-ups. The existence of simultaneity bias between exports and the right-hand side regressors requires an Instrumental Variable (IV) estimator. Appropriate instruments must fulfil two criteria. First, they must be strongly associated with endogenous variables and second, they must be uncorrelated with the error term. External instruments that satisfy both criteria are difficult to find and thus higher order lags of the endogenous variables can be used. The validity of higher order lags as instruments depends on whether the model specified in (1.9) has a white noise error term.
We use the Arellano and Bond (1991) test to check whether error terms (1.9) are subject to first and higher order serial correlation. This test is more general than other panel correlation tests (i.e. Wooldridge (2002) ) and is appropriately designed for models with endogenous regressors.
We first present results from regressions that consider only factors of price competitiveness.
Although this specification excludes factors that might prove important in explaining Greek exports is rather useful for comparison purposes with findings from earlier studies. Results are presented in Table 1 . *Significance at 1%; ** significance at 5%, *** significance at 1%. Numbers in parentheses below estimates indicate t-statistics and numbers under diagnostic tests are p-values. WE is the within fixed effects estimator, PCSE is the Prais-Winsten estimator with panel corrected standard errors for cross-sectional dependence in the error terms, IV is the instrumental variable estimator. All estimates are produced with standard errors robust for cluster heteroscedasticity. The endogenous variable in the IV estimation is p and as instrument is used the values of p in years (t-1), (t-2) and (t-3). F statistics refer to joint significance of year and industry dummies, respectively. More diagnostic tests are provided in Table 2 , where the reader can find the preferred specifications of the paper.
Two main points can be made from Table 1 . First, Greek exports are more price than income elastic.
The price elasticity of export demand is greater than unity in all specifications and becomes even higher when prices are corrected for endogeneity bias. Interestingly, the estimates of Table 1 are very close to those obtained in Athanasoglou and Bardaka (2010) (i.e. their long-run estimates range between 0.93 and 1.16) as well as to those documented in the relatively older study of Balassa et al.(1989) where price elasticity of Total exports is found above unity. The low income elasticities in Table 1 are a common characteristic also obtained in the previous studies. *Significance at 1%; ** significance at 5%, *** significance at 1%. Numbers in parentheses below estimates indicate t-statistics and numbers under diagnostic tests are p-values. WE is the within fixed effects estimator, PCSE is the Prais-Winsten estimator with panel corrected standard errors for cross-sectional dependence in the error terms, IV is the instrumental variable estimator. All estimates are produced with standard errors robust for cluster heteroscedasticity. Endogenous variables are p, TC and µ and as instruments used their values in years (t-1), (t-2) and (t-3) (See text for further details). AB is the Arrelano-Bond test (see Arrelano and Bond (1991) ) for serial autocorrelation in the disturbance term under the null hypothesis of no autocorrelation. The test has been specified for up to three lags. Breusch-Pagan is the Langrage Multiplier (LM) test with degrees of freedom (nog*(nog-1)/2), where nog is the number of panels. This test checks the spatial correlation in the error terms across industries; under the null hypothesis the residuals are uncorrelated. The Wu-Hausman is an F-test for endogeneity between exports and the right hand-side regressors. Sargan test follows the Chi-squared distribution with (n-k) degrees of freedom, where n is the number of instruments used and k is the number of endogenous regressors. The null hypothesis of Sargan test is that instruments are valid. Table 2 presents the results from the extended model that includes both price and non-price factors of competitiveness. Each column presents results from different estimation methods of (1.9). The Breusch-Pagan (BP) test rejects the null hypothesis of no contemporaneous correlation in the residuals and thus column (3) shows results from the Prais-Winsten estimator that corrects for spatial correlation in the panel errors. The Wu-Hausman (WH) rejects the exogeneity condition of the regressors (i.e. as potentially endogenous regressors considered prices, mark-up and technological stock) with exports indicating that the use of an instrumental variable is required. Relative prices and foreign income have always the expected sign but the size of price elasticity is now smaller compared to the figures of Table   1 . Estimates of foreign income remain weak and much smaller than those obtained in the literature for OECD countries. As this result prevails throughout all specifications in Tables 1 and 2 suggests that Greek manufacturers could not get benefits from global growth. A possible interpretation for such a result lies within two hypotheses. First, Greece's exports to various destinations are only a small proportion of total imports in these areas, so a change in foreign per capita income can hardly represent a strong quantitative effect on Greek exports.
Second, Greek exports move conversely with increases in foreign income because they signify low technology products. Under this hypothesis as foreign income increases, foreign demand shifts more rapidly towards products with strong technological element and thus primary and low-technology commodities cannot benefit from global growth.
The main message concerning the estimate of mark-up is that strengthening monopolistic power in the domestic market is not an export disincentive. This result can be interpreted in two manners. First, international expansion is associated with economies of scale that more easily realized in industries with monopolistic power. Second, monopolistic industries operate in the long run at a non-break even point implementing high profitability that enable them to support the establishment of international networks as well as to pay sunk costs required for exports. Concerning DMP the evidence produced indicates that Greek manufacturers face exports as a residual activity. The coefficient of DMP is negative and statistically significant throughout all estimations of Table 2. Our negative and statistically significant estimate is contrary to results found in Moreno (1997) and Nowak (2004) where the measure of domestic market pressure is either positive and statistically significant or totally insignificant. Whenever there is a boom in domestic demand, producers seek to serve the domestic market first without exhibiting strong commitment for substantial exporting activity. The fact that exports are likely to involve additional costs and uncertainties makes producers to discriminate between domestic and foreign market coveting the higher profits margins by just serving only the domestic market.
Stock of technological capital is a positive exports determinant in all columns of Table 2 .
This indicates that the ability of domestic producers to differentiate their product is a crucial factor of export expansion. This finding is consistent with models of monopolistic competition and "new trade theory" whose focus is not on price competitiveness but on product differentiation. However, the coefficient of technological stock is smaller than the one of relative prices in all columns of Table 2 . Such finding suggests that exports are still more responsive to prices rather than to the level of technological embodiment. We give further consideration to the relationship between price and non-price competitiveness and their associated effects on exports by exploring the hypothesis whether technological stock reduces price elasticity in sectors with larger potential of product differentiation. For this exercise, we use the functional form specified in (1.3), which basically includes an interacted variable between reer and TC. The coefficient of the multiplicative term has the expected sign and level of statistical significance in all specifications but its magnitude is smaller than own price elasticity. From estimates of Table 3 , we can safely argue that in sectors with strategic export advantage in product differentiation the elasticity of export prices is smaller. *Significance at 1%; ** significance at 5%, *** significance at 1%. Numbers in parentheses below estimates indicate t-statistics and numbers below diagnostic tests are p-values All estimates produced with robust standard errors to cluster heteroscedasticity. For more details about diagnostic statistics see notes in Table 2. So far, all Tables presented in the paper pool observations across industries and years restricting estimates of export determinants to be homogeneous across industries. In this section, we further explore the case that industries are likely to have heterogeneous production patterns and hence, export behaviour is driven by different motives. Greenhalgh et al. (1994) and Ioannidis and Schreyer (1997) Based(SCIB), and (d) Specialised Suppliers (SPEC). We then consider the first two as a spectrum of low technology activities and the last two as a spectrum of high technology activities. We replicate the WE and IV estimators in Table 4 . *Significance at 1%; ** significance at 5%, *** significance at 1%. Numbers in parentheses below estimates indicate t-statistics and numbers below diagnostic test are p-values. For further discussion about the diagnostic tests and the type of instruments used in IV regressions see notes in Table 2. Two points can be made for estimates of Table 4 . First, prices and technological stock have a positive impact on both industry groups. Therefore, we can argue that price competitiveness remains a vital export driver even in high technology industries. Nonetheless, the export elasticity of technological stock is greater while export elasticity of prices is smaller in hightechnology group than the low-technology one. Under conditions of severe competition, low technology industries enforce their export orientation since this is an appropriate path to increase market potential and thus to increase the likelihood of survival. On the contrary, the positive sign of mark-up coefficient remains in the high technology group suggesting that as industries develop substantial innovative activity the exercise of some monopolistic power in domestic market is inevitable, which in turn contributes to more exports.
Concluding Remarks
Analysing the export performance of the Greek manufacturing sector for a period of 18 years we provide evidence for the importance of both price and non-price competitiveness. The responsiveness of exports to price changes remains the most significant factor among those considered, however, we reveal that the price elasticity becomes smaller once industries increase their potential to provide differentiated products. Similarly, non-price competitiveness, as measured by technological stock, is more vital for high technology industries than for low-technology ones. This finding is consistent with the "new trade theory" that stresses the role of R&D and monopolistic competition in international trade.
In the pooled sample, where different production patterns are not taken into consideration the degree of monopolistic power in the market impacts positively on exports contradicting the notion that export oriented is fostered when domestic competition is more severe.
Nonetheless, this is not a universal effect as it is proven that for low technology industries the inability of producers to exploit monopolistic power lead them to a greater level of export involvement. In the high technology industries, where innovative activity is a principal component of the production structure, monopolistic power ensures the necessary financial resources required for international expansion. The results also indicate that Greek manufacturers view exporting activity as a residual activity in the period under study. More precisely, the way we measure domestic market pressure indicates that when productive capacity increases this mainly reflects an expansion of domestic demand without any positive effect on export supply.
The income elasticity of Greek manufacturing exports is relatively low compared to other studies in the literature and not always statistically significant at conventional levels. Balassa et al (1989) determine income elasticity of manufactured exports close to 2.4 while in the present study is only 0.3 when it is significant at conventional levels. The present estimates of income elasticity are also smaller compared to other historical estimates found for industrialised countries (Goldstein and Khan (1978, 1983) . This result indicates that Greek manufacturers could not benefit substantially from global economic growth for boosting exports. Athanasoglou and Bardaka (2010) also revealed weak income elasticity for Greek exports, which turns to be a significant exports factor only in the long run. This finding needs further investigation that can be implemented with a different analytical framework such as an equilibrium correction model that distinguishes between the short run dynamics and the long run elasticities of export determinants.
Two results of the current study present special interest from a policy making point of view.
First, the non-price competitiveness is a crucial export driver for all types of manufacturing activities. Non-price competiveness introduces horizontal product differentiation that improves quality and characteristics of exports. The export policy agenda must focus on the promotion of R&D that will contribute successfully to the formation of comparative advantage in activities that represent dynamic markets worldwide. This will be essentially a new export paradigm that will place Greece's competitiveness exclusively in high-technology activities as traditionally cheap labour and low technology industries are mainly concentrated on newly industrialised countries and (or) transition economies in the region of Balkans.
Second, the consolidation of public finances is rather important not only for reducing public debt but also to avoid disincentives for exporting activity since domestic producers maintain a strong preference to serve only home markets after increases in internal demand. 
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